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Compost ", JOURNAL OF FERMENT ASION AND 
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tXK3 7 4 Tm\Z.mrt^>WM ( Oerskovia sp.24( FERM P-13692)) ^m^KM^ 
T3> ^n7h'Jm'k'7xJW>^>7 (Clo stridium bi fe rm e ntans ) \zm~r%> 

s \z\ ±tE&fT&flr:« 3 msA «, ttk^mh >tsx hit* z&m<mzfr~D& 

^#TT»bfe;WI/X • ^y^^X ( Bacillus steaTOthermophilus 

yzm-r zmm&m ^fcmmoimMz^ ^TS^s-r & , 

±mftft&ffi-xfflti$m<Djjmz&mt, ttmmmx^zttm* 
15 mmmzmm^xmrnzm^nxv^ £^omm&&z><, 

±m^n^mxwt27bm^,n^m^:m4} l zm^nrz:mm-v\t, &m<D*s 
mit^m^ ^-n^n> ioBr^T25%> 20 amx4o~5o%nmx$>v, m^Rj 
mim&n&izfe&ttmm&^vT&v), ii^^i^w^^oT^^ ^ 

20 T^oTl^, 

*mwmm±, z\(D&otmm&*mm-z>rz.*b\z, mmm<Dm^mmm(Dm. 
-toss*, z\o^u^w^mtz.r^n^)V7.mow\mw^m^wm\^, *m 
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a. mt&to&n 

(1) *fflII&©?&K:tf:*:tr$ : iplO.? ~0.8 Mm, 2.0 ~4.0 Mm ©#® 
10 (2) jSIM£©^r&: WD 

(3) m^omm-.mK) 

B. «f*«rtSH (WS*5£ (Nutrient agar) 

(1) DD--©fi:nf, ^itie>^ ™ 

(2) 6 : ^ U — Afe 
15 (3) D 

C. tkm^&J&M 

(1) ^AJfefite : + 

(2) mmmomju - 

(3) -OF— ;ME>£j£ : - 
20 (4) SfftbTfc^©^ : - 

(5) ?^>&<Dmm : - 

(6) ^KT-if:- 

(7) J**^— if : + 

(8) if : + 

25 ^yiii:¥f§ffi"riii ' ' 

(10) O-FrXh (^Vn-X) : -/- 
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(ii) mmfo*><D&Rzf%x<D§ij$ 

D-£Olo-X:M (+) (-) 
A. MlftftSI 

(1) JWJia©^R^^$ : "PI 0.7 ~0.8 Mm , fi£ 2.0 —4.0 Mm ©#H 

(2) »*Hfe©*rtfc:#t) 

(3) J»©W&1 : 

10 B. ig^ftj^St CNutrient agar] 

(1) 3n--0ll:R^ ±Mm*>f)\ 

(2) 6:^1) — Afe 

(3) ft2R:WD 
C. ^S^WttS 

15 (1) ^A5fe6te : + 

(2) mmmoMTc •. - 

(3) <i > ;l/©£/& : - 

(4) J*ftaK*©£j£ : - 

(5) 2x.>m<Dmm : - 

20 (6) 5rKT— if : - 

(7) sMrv^*— if : + 

(8) #^7— if : + 

(9) B&sfcfc*rr*aBap : 0^ 

(10) O-FfX h (^n-X) : 
25 (ll)^K©lI^IXOM " 

D-^;V3-^ :K (+) /#X (-) 
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(12) wm&um 

(a) T>-if)Vn— x : + 

(b) D-X^# J — x : + 

(c) D-T>/-X : -+- 

5 (d) D-y;i/tfh-;i/ : - 

(e) -T / 1 — Jl/ : - 

(f) — X : + 

(g) hl/AD— X : + 
(13) ^-C7)ffi<Z)^a#W#K 

10 (a) - 

(b) 7;i^X>^t: H o tf^tt : - 

(c) U ^ >er# 7 -ifigtt : - 

(d) h'jyh77>f75t- tfStt: - 

(e) Tirh-f : - 
15 (f) if iffi&ffi : + 

(g) :*;V~^>5^;i^^>f7-if«f£ : - 

»^B4i3«©56KW:, ^t/WI/X-XXtf- (Geobacillus sp. ) SPT 
4 (ferm bp-08452) Ta5a»^iS 1 B«t0*rftflt£<Kn?» 0 > ttsfcg 5 8B«CD3B 
HJ«> WUX • XX tf — ( Geobacillus sp. ) S P T 5 (FERM BP-08453) 

20 zffiiftm i ffi«oDSHSi»^«i'T?* d , mam q mmvmwfc, e^t/t^;^ • xx 

tf- ( Geobacillus sp. ) SPT 6 (PERM BP-08454) T&3«t3&g 1 BE*s<Z>£9£m£ 
fflfc&g7SE*fc©$B§l§«, ^/WVX-XXtf- (Geobacillus sp. ) SP 
T7 (FERM BP-08455) T&^afc&g 1 IB*©«f«lft^T»«. 
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16 S rRNAl^fOlSia^iJ^ S^CDBB5U#^2 fcBS^ODiB^ITfeS C t S 
16S r RNA5te^O*i«i2^J^% PJS©ffi^4 fc:fBm<Z>BB?iJT&5 £ 

If— (QgQba ci U wS S p.) SPT4, >W WVX • XX tf- ( Oeohacillns sp.) S P T 
20 5 , yt/tfJPX • XX If— (Geobacillus sp. ) SPT6, vWWVX ' XX tf — 
(Geobacillus sp. ) S P T 7 £*I#trT3 fcSo tc* 
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^/WPX'XXtf- ( Genbacilhis sp ) SPT4, ' XX 

If- (£kohaeilliis_sp.) SPT5, Xtt^t/t^-XXt;- (Gsoharillus sp.) S 
PT6©Wi, 5?WH'XXK- (Gsflbadllas spJ SPT7^1^b 

10 

m 2 mmmmm(Dmm^7Ko>mmmm^m-rmmfti y t> grabs. 
m 4 m$mj&m<Dmm&R7k<D&mmm&fx?tim7u v % grabs. 
m 6 ffi^«s^i6©«raM4ft*cD«iagii&^-r«Eis^D y & gra^s. 

20 H8tt", 0 7<DMS^*TfT , 5lEl^5aax@(D^n-/^0 <> 

gl 9 te\ ffi^^M<Z)«14J^7K©$!l ! S^«&^t-mB§> r n y $ gTTr&S. 

-25 — mm %m^-%T£®<&m&<&]&M - 
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®t»t&, 1 X10— IO-^^MMtKT^L^:^ CNutrient agar] 

5 ifrtfi©^:7V— h (Oxoido £fcgD JC^fiJbfco ^C^lz-h^ 60t:T— Bfe^ 

X^A^;!^<E>#^f£<£>^^teU R.BEAUDET, C.GAGNON, J.G BISAUXON and 
M.ISHAQUE,"Microbiological Aspects of Aerobic Thermophilic Treatment of Swine 
Waste",Applied and Environmental Microbiology, 971 ~976 K, (1990 4 ^ ) (D^ 
15 mz£~Dtc 0 

mmmmi) 

bfe 0 ^©^#«JttK (^HWtta, J*£ttt»> £Jg^«Jtt«) ^UD^OT? 

20 A. JftBftttJt 

(1) Mf&<Dl&m$±%-£ : mo.7 ~0.8 dm > 2.0 ~4.0 Mm <£>#M 

(2) a»tt©w^:^ro 

(3) J^<DW3S:WD 

B. ftStWttH («SI3S£c CNutrient agar] 

25 "(!)" n oH^ojgft: RJiT^ikilf S> ^ , 
(2) £ : ^U-Afi 
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(3) mt-.mv 
c. ^a^wttK 

(1) ^7^Mtt : + 

(2) mm.m.<DM7t - 

5 (3) VPfX h : - 

(4) -f>h*— 

(5) m^mo^m : - 

(6) ^>^ > >'©Jn7K^ : - 

(7) ^X>M£>fiJ/B : - 
10 (8) *7ls7— tf : - 

(9) if : + 

(10) if : + 

(11) £W<E>ISH 

(a) p H : 6.0 —8.0 
15 (b) MM : 45t:~65 , C 

(12) »*fc»-rs«8ap:»^;tt 

(13) O-FrXb (Hugh Leifson&) : 

(14) «NH3^6©«R^X©feri6 
D-^;V3-X:m (+) (-) 

20 (15) '5M£fttift 

(a) 2f D-feO— - 

(b) L-y^tfy— x : - 

(c) D-^P— X : - 

(d) D-tf^ 1 — X : - 
25 (e)"D"-1^7P5— Xr+ 

(f) 1 — X : + 
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(g) D-T>y— X : + 

(h) D-T>n 1 — ;U : + 

(i) <i J ^h— ;i/ : - 

0) y;nf h— ;i/ : - 

5 (k) I — X : + 

0) ^ 1 — * : + 
(m) 7,?n—X : - 
(n) M/AD-X : + 
(16) ^©ffi©£S#tf)ttSt 
10 (a) /3 -#7^ h->y-if?Stt : - 

(b) T;^->$?bHP9— iffifffi: - 

(c) U ^>^*;^^>-^-if^tt : - 

(d) bW7h?T >^T^^-if^t4 : - 

(e) 7tM>!4 : - 
15 (f) ifigfii : + 

( g ) -t^^y^tDV^^^-^^ : - 

-r^t>^, 0.1 NJtgg (fn^Mma^) RtfO.l NTKBMfc^HJtfA (»3t«*tt 
20 St) , X^dtl^O^^O— ^TT?, «Jfe*tjR©pH (6.0 , 6.5, 7.0 , 7.5, 8.0) \ZM 
MVrcWmmji [Nutrient agar) igilfi (Oxoido #M) d (Digitt^^Jg^ 

flR®ttt$&%ttu eot:Ti5i^iHi«tlu^«rtiic©itJiai#*s«IKU, -?-<£>£Wm 



25 
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PH 


3nm 


6. 0 


+ 


6. 5 


+ 


7. 0 


+ 


7. 5 


+ 


8. 0 


± 



+ : m& 
± : mm®. 



±$mifr*>%wt>&f3i&5\z, ^mmmmcDmwn. pH6.o ~s.o <Dmmiz$$ 

wz. o.i Nmm mytmn&m) &tfo.i N7jcm^^bu^A (mytmm^m 
, x«^ne>co-5^©-^T, PH6.5 \zmmhrcWMM^. CNutnent agar) mm ( 
oxoidoftsiD % s mv, z\<Dmm\z^mmmmomm^mmv, mm*m<Dmm (3 
re, 45t:> 5ot:> 6ot:> 65^:) T?i5mmmmLrz.w$i<DMmmfa&&n^v, ^ 

B:2 







3 7t 




4 5^ 


± 


5 0*0 


+ 


6 ox: 


+ 


6 5°C 


+ 



± 



mm®, 
mm 
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«> mm^(Dm&m^i\zmm.<D}i35ioT*$>z> 0 zwrnrnz^xu, %-?*mm 

5 l&m<Dmfc<D 16S r RNA3t^^PCR?*fc«kDJi'liSL^:o 60<CT 6 P#P B l$g£5 
ig^Vfe&MMl&momW&Q . Heng Zhu^CO^fe (Heng Zhu, Feng Qu and li- 
Husang Zhu, "Isolation of genomic DNAs from 1993 ) \Z^^UVTcDN A&MM 

10 — • y ^7 7-i?M&:) \zmM<D 2 WmV&fc* U rf* ^ K (27f,1492r)£ffl 

PCRTOt Tft:*^ 1XPCR Buffer(^M^^ 

£:*t) , 0.2mM dNTPs(^#l&^^a) , ImM Mg SO^HHtilc^t) , 
15 ^SSTM^flcDNAlOOmg , AtM (D^-TV— , RtXKOD-Pl 

us- 94*C, 2^Mlbm 9413, 30 # 

<Omm^ 55*C, 30#<Z>y--U >£\ 68*C, 1 # 30 #<£>#SS/ft£ 30 iM O )V 
ftifco 68t:, 7^©#SMii&*ffo^> PCRt#l$#& 0 i©PCR 

B#l£QIA quick PCR Purification Kit ($<5&£*fc^7y>) ^fflV^T^Mbfe^, 1 

20 6S r rn Amfc^<DMmmm&&:fevrco Mfc^vmmmmoi&mfc. dna»i 

mm (DNA->-^r>+f— ) £JB^7c 0 

*^«^©ffi^(DiiS@S^Ifct?ViT> IfefT-^^-XT^ & National Cent 
er for Biotechnology Infoimation(N C B I http://www.ncbi.nlm.nih.gov) itBLAS 

'25 (Geohariil^ 

^JKDck^^^WttK^^^ieS r RNA3tfc^©i£^IBJiJ^£>, ^ 
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^X-XXtf- (Geohacillus sp. ) SPT4tffr£U 2003 ^ 8 B 18 0 «3£fr 
I^feA^^%||^W^#!^#lWfe-fe>^-^ffl^febfc (FERM BP-08452 

) o 

5 ±|EM«^A*^X • XXtfr- (Geobacillus sp .) SPT4H 

TwaK^2fn*^*T*t), mzm.M2nte^&, &mm#mw (oxoid 

15 o %M)\Z&\,*Tm 15 ^r^«bT*Vi^m^«^T^n^ ^f^LT 0.5 ~ 3 

taftbfc. ^mw[$sc mm&j&n. rnmm&m, tkm^mw-w) wa<d^ 

20 DT^§. 

a. ^agft&K 

(1) HMfiOJ&ftEfcfcfrS : 410.8 Urn , 2.0 ~4.0 Mm £>#M 

(2) IHI©fi : 
25 "(3)" JERFSWfF "fl 5 

B. ^StW^K mmm?i [Nutrient agar] TOW© 
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(1) nu--<DMMi R^> ±mm%i)\ 

(2) & : 2 U -ivfe 

(3) ytn-.mv 

5 (1) ^A^tefe : + 

(2) ^m^OjlTn : - 

(3) VPrX b : - 

(4) -T > h*-;KZ>£j& : - 

(5) ^ft7j<Si©£j& : - 

10 (6) ^>^>©JJP7K^ : - 

(7) ^X>m®fijffl : - 

(8) tf : - 

(9) :t^>^~t? : + 

(10) #^7— ^ : + 
15 (11) £W<E>i5ffl 

(a) p H : 6.0 ~8.0 

(b) j&& : SOT^St; 

(12) m^^rr &ti£ : arm.®. 

(13) O-FfXh (Hugh Leifcon*£) : -/- 
20 (14) HW> £ omjkUliT. <Dfkj& 

D-^Pn-X : Bfc (+) (-) 

(is) wmvkum 

(a) ^U-fen-;U: + 

(b) L-T^bV-X : + 
25 (c) U-^^D— XT' =F 

(d) D-tf^ ] — x . + 
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(e) D-^H— X : + 

(f) h— X : + 

(g) D-T>/— X : + 

(h) D-T>-] — ;V : + 
5 (i) -IV V 1 — ;i/ : - 

0) v;utf i — ;w: - 

(k) 1 — X : + 
0) 7* 1 — 7s : - 
(m) X^n— X : + 
10 (n) h WNH — X : + 

(i6) *<owo*^mmm. 

(a) /3 -13? Z h^^—tf^tt : - 

(b) T;U^->i?t FD7- tfi&tt : - 

(c) U ^>^;i/^^^>^-if^ft : - 
15 (d) h'J^h7r>f7$t- tfStt: - 

(e) 7irh-f>££ : - 

(f) if 95r*— tf^tt : + 

( g ) ^;v-^>x*;i/^^'>^-if^ft : - 

20 dfcbTffofco 

Tteb^ o.i Nitm (sB33t*Blg4ti8) R^0.l Nzk&fts:*-M)#A Ofttffctta&H: 

§3) , Xli^n^©5^©-^T, Ig^OpH (6.0 , 6.5, 7.0 , 7.5, %.Q)\ZM 
mVrcWmm^. CNutrient agar) J£*ffi (Oxoido &«)£WMttU JKD^fC^« 

60t:Tl5NFK^*b^:moiimM#:fi$m^L/> 

"25"" liiiti^B'pFTTOfcit"; 
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^3 



pH 




6. 0 


+ 


6. 5 


+ 


7. 0 


+ 


7. 5 


+ 


8. 0 


± 



±tzm3.&t>hw ^mi&m&mmts pH6.o ~8.o <Dmm\z& 

o.i NM (fP3WH4fc«) &tfo.i N*K^hU^A (ftj^iWHthSS) 

5 , Xtt^n605^0-^ PH6.5 tilbfcfl^ [Nutrient agar] Jgtfi ( 
Oxoidofti^iMU Cl©««lfc*^J||^jii©|&«cSgS3ffib, a03£M*©ffift (37 
t:, 45*0, 50t;, 60t:, 65^) T 15 ^FIffl**Ufc«l5|c©««[|i#«S«5b» ^© 

m4 



urn 

3 7*C =r ~ 

4 5°C ^~ 

5 0°C +~~ 

.60t +..._ 

6 5t +~ 



+ : §§'14 
- : &tt 



10 
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5 COmW<D 16S r RNAa^^PCR^tCi^^ifiL/feo P C R$£teH5S^H 1 £ 

mi tmmoDNAmmmm (dna>-^>d-) zm^fc. 

v^A'^PX (Ge obacflfos ) Mm© 16S r RNAat^iCifi^bTV^ ^ 
.£Ui<£><fc'5 ^M^ffiK©^^-^ 16 S r R N Ajt^O^SSB^J^ £ , *m 

mmm^mwu, ^/^)v^m\zm-r^muw^mx$>^tm^&n. sw? 

15 • XX tf — (Geohacillus sp. ) S P T 5 £ fit& U 2003 ¥ 8 £ 18 B I'SlALff 

^A^IISW^W^#fl : ^^te-k>^--^S^feb^: (FERM BP-08453 
) . 

±Mmmv3rn^)V7. • xxt?- (Geob aC in us sp .) s pt 5 >^A^;i/x • 

XX t£- (Geoba cfl lvs sp.) SPT4t^Ht^n^^Bj^bti^Wf §^MnTJ§ 

mm^mzm ^ s £ & e 

(j|»1i3) 

ffi^w^KfcoviT^ufeo ^-©s^ttM (M^ttM, mmm&n. 3=s# 
25 K'tFm^ 

A. »ttf 



WO 2005/023997 



18 



PCT/JP2003/011008 



(1) W^<OWBaS±^^ : ©0.7 ~0.8 Urn . g$ 2.0 dm (DWW 

(2) 5gSM4<B#&i: WO 

(3) m^omm-.mv 

B. mmm&m (^mm^. CNutrient agar) 

(1) nDZ-©fl:Hf, fgfit 

(2) 6 : ^ U - A-fe 

(3) ytnim*) 

(1) ^£^£'14 : + 

(2) mmm.<oM7t •. - 

(3) VPf^h : - 

(4) -f > F— : - 

(5) Ift^b**®^ : - 

(6) ■7 ? >^>©Sn7K^ : - 

(7) ?3->M<Dmm : - 

(8) W7—Kz - 

(9) ^S^— if : + 

(10) : + 

(11) £W£>tSffl 

(a) p H : 6.0 ~8.0 

(b) : 50 < C~65'C 

(12) mmizMTzmm : »^ctt 

(13) O-FfX h (Hugh Leifsonfe) : 

(14) tffSffr S ©KRtf <D*ki& 

(15) @»!£S£lfc 
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(a) ^U-feD— )V: - 

(b) L-T^tV-X : - 

(c) D-^O-X : - 

(d) D-fi^P 1 — X : - 
5 (e) D-^;i/n— X : + 

(f) T>-7?9 1 — X : + 
. (g) D-T>/-X : + 

(h) D--7>n 1 — ;l/ : - 

(i) -f 7 1 — ;i/ : - 

io a) v;wtf 1 — )V : - 

(k) 1 — X : + 
(1) 9? 1 — X : - 
(m) X^D— X : - 
(n) h W\D- X : + 
15 (16) ^<Dffi©£i?^l$'[&ft 

(a) /3 b^-if?£ft : - 

(b) 7M->^tHD7- - 

(c) U v> Jltf* *s 9 — if SH£ : - 

(d) hU^h7T>^Ta^-ifM14: - 
20 (e) X-feh-f>^£:- 

(f) if 99^- ifiSH* : + 

( g ) ^;i/-^>^;V^^r->7-if?gtt : - 

gg) , X^Cine)©^^©^^ »t0pH (6.0 > 6.5> 7.0 , 7.5, 8.0) 



WO 2005/023997 



20 



PCT/JP2003/011008 



^VfcWMm^. CNutrient agar) igife (Oxoido #«)£PMKU Z\(D^mZ^mHm 



PH 




6. 0 


+ 


6. 5 


+ 


7. 0 


+ 


7. 5 


+ 


8. 0 


± 



±$m5frz%mt>frte& : 5\z. ^mMMMommt, pH6.o ~8.o commas, 
mz, 0.1 Nmm mytmmftW) rzso.i ^mit?- h u ^ a (fn^^ftgi) 

, X«^tl6»(D-5^0— PH6.5 JCp^b^ji^ [Nutrient agar] *g*t!l ( 

oxoido *h»)&ra«u z\<Digmz*mMi&n<Dmw&mmL. mmttm<Dum (37 
45^:, sor, 60*0, 65*0) •vismmmmvrcmwoMmmfcm&m^v, ^<d 
^wmzmw-mzmfeistc. ^(Dm^rmmeizm-ro 



WO 2005/023997 PCT/JP2003/011008 

21 



^6 



mm. 

• 




3 7"C 




4 5^: 




5 ot: 


+ 


6 ox: 


+ ! 


6 5t: 


+ j 



5 ±i3S6^&fe^6*^j:5fc> ^mmmmomm^ sox:~65x:<Dmm\z&\,* 

^tf>ffi*fc©l6S r RNA»e^&PCR8;K:J;D*t!«b&. PCRgf^WI 

5?t;W^ (Geobacillus ) MM© 16S r RN A3t^£55MbW£ H £tft> 
-^©-j^fr^,^ 
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3^|/X • XX tf- ( Geobacillus sp. ) S P T 6 <bi%£ U 2003 ¥ 8 R 18 0 fcJBfcfitfr 

wtfeAmm&ffim&ffl2tm&n&®nn±i>?—\zmmm%Lfc. (ferm bp-08454 
) . 

±.1&mW5?W?)VX • XX tf- ( Geobacillus sp .) SPT6t>, ?^tfM • 

5 xx (Geobaciiias s p.) s f t 4 tm&\z&nitmtt»ik&&m? &mz*sm 

A. ^M^ttK 

(1) «J!ft©JEfttf:*:*3 : 0.7 ~0.8 /im, fiS 2.0 -4.0 Mm ©4?0 

(2) »M&©W&S : * 0 

15 (3) ffi^&mm : M V 

B. mmm&M. (Wmmjfi CNutrient agar) 

(1) 3Dr-Oll:Rf, ISdbtfc 

(2) 6 : ^7 ij — A-fe 

(3) ftlRi^D 
20 C. £JS3fc«teK 

(1) 2^ Aifefitt : + 

(2) mmm. mmm om.it - 

(3) VPr7 b : - 

(4) -f > H— ;P©£jfc : - 
25 75)~"Wt>}c^©M^T- 

(6) ^>y>©j&P7jC^ : + 
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(7) 2JL>m<Dmm : - 

(8) : ~ 

(9) ttSsf—K. : + 

(10) £ : + 
5 (11) £W©g5ffi 

(a) p H : 6.0 ~8.0 

(b) iftft: 45t;~65 < C 

(12) : 

(13) O-FfXh (Hugh Leifson fe) : -/- 

io (i4) mm& h omsasuTs <d&& 

D-tfJln-X : m (.+) /137s (-) 

(is) m&&mwi 

(a) ^U-feD— - 

(b) L-T^hV-X : + 
15 (c) D-^>CI— X : + 

(d) D-#^ I — X : - 

(e) D-^;iO-7. : + 

(f) D-y?? I — X : + 

(g) D-T>7— 7, : + 
20 (h) D- 1 — )V : + 

(i) -f / is 1 — ;i/ : - 

0) y;vh*h-;i/ : - 

(k) T^b— * : + 
(1) 7* 1 — 7. : - 
25 " ~ ~(m) X^D— X : - 
(n) h WNd — 7 : + 
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(i6) ^<Dm<D£m¥#)&n 

(a) j3 hisy-Vm®. : - 

(b) T;^->i^t: Ho^-if^tt : - 

(c) U S^^&^ajfc^S/^-iflgtt : - 

5 (d) h'J^h7r>T75t- t£?gft: - 

(e) T-feh-T>j£^ : - 

(f) if 93=-:*— ifigte : + 

( g ) ^-^>^#;^^>^— tfStt : - 

10 •StcUTffofeo 

-r&fr-&> o.i Nmm mytmrn&M) r#o.i N7m<tJ-hvy& (fp^M^tt 

SSD » X«rnS0^^O-^T, Sflj£*ttfe©pH (6.0 > 6.5, 7.0 , 7.5, 8.0)lCf! 
rnVfr^mmJi CNutrient agar) «f«J (Oxoido 21©«flfifc*^Jfi^ 

*b©««c&8&«u 6o t cTi5^i^bfea*©iimM#*^m^b> Jt<D&wm 

15 &^ttWfc:ai3tbfc. *©«*ftTBIi7fc*t. 



PH 




6. 0 


± 


6. 5 


+ 


7. 0 


+ 


7. 5 


+ 


8. 0 


+ 







20 
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±13^ 7 a> e> *>m e>*^ J: -5 ic, ^as^ai© wfcja* p H6.o ~8.o ommiz& 

^ X«^tl&03^0-^1!> PH6.5 lzmmiLf£^mm?i CNutrient agar] igifc ( 
Oxoido*fc§ii)£iMU ^©^{C*^|j!i^(D^^^®b> (37 

x:, as'c. sot:, 60^:, 65*0 ^ i5mmmmisfc.m&<DM$$Mfem&wi^v, ^<d 



10 



^8 



15 



urn 




3 7*0 




4 5T3 




5 ot: 


+ 


6 OXZ 


+ 


6 5^ 





+ 
± 



20 
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J^tAfM (Gsohaeilliis) ill® 16S r RNAitfc^Hcjfi^bWS C 

BftSfrL 3?t^X'IXK- (Geobacillus sp .) SPT7^U 2003 ^8 
£ 18 0{c:^5tfT^A^^^W^m^^%^f£i2>^-tcffl^Kbfe ( 

FERM BP-08455) . 

iBIWl^t/tfK • XX tf- (Geobacillus sp) SPT7^ 5?t;»7 • 

10 xxt!- (Geobaauus sp.) s ft 4 tmrn^nrc^m^smitm^mT^mm^m 

15 (HJfiWl) 

So 

20 CMM^EM;^ 

l. ^SM^mt, i5ftjr-h?U-7Mmvt£'&. S&SWE isooog,io ?> 

fco 
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4. £fci£^£&J lOOOOmg/1 £-fcZ>&5\ZM7k\ZffiMlsrc.&, 

1. 63*CTLB^#^fifi (DIFCO ti:A^ hh'J^h>10g, ^-^M^Xh 
5 ^ h 5 g , ^b^- h U tJ A 5 g , mWK 1 L)T— b fc €*fc£^»it 

<D VSS(Volatile Suspended Solids)^ ^T^k^I UMCftfe (_t#) Cl997¥J&, p 
296-297, StHteAB*T*MtS#) fcS^T$]5£b&. 

2. vss *smitm£> 'A<D^z&^T^rco 

io vss Rr^b^=[(^^vssms-iS«mvssam)/^vss^3 X100(%) 

^9 





STP4 


STP 5 


STP 6 


STP 7 




0 


0 


0 


0 


0 


0 


2 4 


25.7 


26.3 


26.1 


23.5 


3.6 


4 8 


35.5 


35.0 


36.7 


33.2 


4.5 



15 

mmmmmz isxmmi^nfzm^owmit^mL', 48 mmmmmz\$ 35%m^ 
(Dm. ntzmmv nsmitm ^ vtco 

%> fit^fefe mfe-^$l-\Z- fefe£-V:>„- J=|S^IM-^-l-75M-4-<39ffi 
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o 

^10 



(mm) 


STP4 


STP5 


STP6 


STP7 


STP4+STP7 


STP5+STP7 


STP6+STP7 


0 


0 


0 


0 


o. 


0 


0 


0 


2 4 


25.3 


26.8 


24.4 


22.7 


26.6 


27.7 


25.5 


4 8 


36.0 


35.4 


37.1 


33.8 


38.0 


42.5 


39.3 



&10 mmmmmm.3(Dmmt, mmmm4<Dmmt(D 
#u^o z\nu. mmmm4(DSPT 7W^m^-pH^T^^'r^>z\ii^Km 

15 mmwmuzM^'tzmm&mtk-r&ztiz&r), mm<Dpsm4k&fem-rz>h<Dh 

nSmitt&m&te. PH7.0-8.5 <DffimX*mmiT2><Dt)m&V\,\ 

mmm2) 

io :k!i±^M^J§.^ 

/WI/X • XX tf- (Genhacillns sp. ) SPT5, yt/WU • XX If- (Geolsac 

fllHS SgJ SPT6, R£J^3VWl/X -XXfcf- ( Geohacillus S p. ) SPT7}t ± 
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mmmm2 \zmx-zsn, ±wmwm 2 \zxmm&m7kxfo%m.m*fimm.mz<km 
mwznz> 0 ^w4Miin ±mmmz^-ox^mm^~mitm.m^<\z 
fcmommmztmtE n§^t^5, 
mz, tkmmwzntcmMTkBte, m^z^mxmm^mmm^x(DimmA 

tcmmwx&zmmDo-mt. m&s&mxm&iiz&wihxmmykAtthiz 

tzm% 4xftmisntcimQ<DftmE\^ m^.6^mx^mihm7^mx^n^>o 

11S)SPT4 CFERM P-08452D ^ ^A^;]/X (Geobacillus) SPT5 CFERM P-084533 , V s 
20 ^-;\^;P^, (Geobacinus) SPT6 CFERM P-08454] V^T) (Geobaci11ns )SPT7 [F 
ERM P-08455] \Z «£oT^££ft&CDT:&3o 5 "SJ^frlf 7 Id^ 

tb&wznzfr, i$mim7 iz^i£n%mfciz^®&mz&x%&<, jbv<& 
Bim4km7iz%xfr\zmn-isnxib&\,\ sfc, ££>£5&4®<D«fcte, 
< ^m^xmrn-r^ z. t^mx$>^ 0 
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^c>pH te±WEl£«li 1 7?>S 4 <DWW<D£W P H \Z&t>"&T p H5.5— 9 GDfgffl, 
b < }$ 6 -8.5 <£>$5ffllc&£ J; 5 lzWlM~?Z> b V> 0 
(^»J 3 ) 

WW £>tlW3 0 U^b« 7 ^^§#fc$&-r^M«ilil^M 9 T^M^^-T^) CI 

tt5 0-6 5r<Z>MStSfflfc^T3<D#W3;LUo pHfc-LfBHil^! 2 <h 

lUHIfcp H5.5— 9 (D*gH, b < » 6 —8.5 ©leffltefc:** 5 teaast'rs© jW£ 

5 &mTm&i\z&ffiVTmmfcA££%\z£®iiB.ww2\zmA-£n, ttmm 4t 

fcK & H 3 fc^Tck 5 fcftiS:*! 4 bfc^JED £T^T$t*j|§!|g 9 Tiii&lg 
(HJSM4) 

25 fiiffg, M4 fc*T"«Ef5Tc, "£#Ms¥2l^iic:TOliMs Ib¥Wb"rHT" 
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3lwmww2 tetzmiBL'Zti&m&m&m 10 icwu tz.£x\mm. o.i~2.5# m$?£ 

C < « 0.3—0.5 At m©lW $ n& o 

Rj»-fb» 7 (ommt. ±mnmm 1 tn^fc 45 — 70 'cota^iSH, b < 
5 «5 0-6 5x:<Dumwifflizmm?z><Df)m : £.v^o m?t, i>H^±mm-mM2 1 
mm\z p H5.5- 9 <Dmm> 0 s l < « 6 -8.5 ©iBHfcfcs «t 5 fctssrr zmm * 

-e&£ 0 ^&\zmm^mitm7\z^tbu^^ jutvsmtm7\zmifet£nz>m 
mz^tb<&m $ it, $ « pj^^it 7 tciTfc u -5 3 c t hmmm 2tmm-v 

10 

omwmm\$, m 5 \zm-r& 5 \z, £#>4rait 2 #tjt&ft 2a 2b t t*^ 

^«La$nfc^as?ft*tfcis«4fc^v>T, u >^**aMe$nfc— j«9 

20 zTctbiz, v>nmmmu\z&\,*TV>&ft&m.mzticm-£"&%>o z\<Dm&<ov> 

mmm\z&-oTft?z.ttf-?%%-t)^ mzmn^miz^xn^mm^v^o & 
\z, ~MW7k b \zmmm &mm u , u >^mmm 12 ic&^x, u >^*h»* 
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psmi£W7<Dumz, ±iB2mmtmwz.4 5~-7 owm&nm. #?£b< 

P H5.5- 9 (DISH, £ b < te6 -8.5 ©*BHfcfc3«k'5 fctSSTTSCDsW * 

io *mmm$. 8&x*;i^— (Dm^-mou < , Msmfc^m^nsMgTK*©^- 
itmm 13 iflK^s i4 *»BtsnT* o > etisw 4 t?^jbi$ n^^iECD— aptass 

ftE&& 15 £MT$Hb^fi 13 tog£t£ftT:fc 0 , Pj^b*f 7 T RTJSflS^nfcMS* 
15 WU f»^JftSl6tSSI«8&17*ji5TJttSgill4fc3g3§l$nS. £fc*S&26&J!I 

t RT«Kb«r 7 icsx$nfc^m«> ^ 27 &mxffifcmw 13 icix^ns, 

3- IZ^Btl, :©NOr SfclJNOa- (^JKSSS 13 fc&ASn&ftlCfcSL+fclifc 

m^n^>0-e> *$&*\ztkmzn%%x(DMMtemv<m&zti. wmiWM7frt> 
20 #m $ # x ©ssii«g^« 13 ic* ^xmmm \zmm izmm $ ©t&x* 

w»-fk*i 7 ©fiflrtt, ±fBHjfi09 1 tra&te 4 5 ~ 7 0 x:<D^mmm. v < 

mat p H5.5- 9 Ofgffl, * b < 6 -8.5 ©IBHIcfeS J: 5 fii£T5©^ffS 
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bvi 0 4m<Dmw^n^v<um^VT^mvo^>z.t^mmm2tmm 
t&s, £ e> izmmzmmikm i \z^%m^, x^mim7\zmm^n^>m 

5 (.mmm i ) 

^mmmomm^my^mmmmu, mi \z^t ^\z, ^mmmw2t, mm 
itm 7 txm&znx^z, §immmm2i?\zmftmzmmmm*<Dmmw£t£ti 
z>o w.ykx&^mm.'&LWkhvx, ^mmmrnxuT^m^tc. 

^m-mwz^xu, m7K(Dm.x, ait, m?^ mmm^i^^jvtv 
io xmm^u^n^o &QM t fcmz}t, ms\z^-r^o\z, my^(Dmx^fAn^\z 
mm, mm, mw, mm, mmm±\z&%tjz^ m&m* vsmimmoj: 
mwmmvxfc'Ztizz.tizfc&o zom-e?, 
mmitmmmmmx&v, mmtmmmmmx$>^> 0 mmtm^om^mvnim, 

m (rc£x\£2^4m ftfc5&5iz&j:u<Dmwmm&mMi'&z\t&m%x& 
m*<D$kmz&*oTfe ism mmm, &w*3 aiz2 mnmvmft&m* 

20 *nmmxfe, mmvjimxffiimiz&zffiimmtfuzn, mm*w±vtzm. 
ft<Djznxm,&m\z&z>m.^mm&tzi-zn% 0 ^<d&, mm<DW±\z^-ox, mm 

wmimmznzo wmtm 7xwm^mm^nr^m\z, m9\z^-r^iz, 

^^Wmom^o^^m^n^o^wwL^: ~~ 

wmmmmiz, f&-&m<Dmm&w±T&m<D3mmfrt>3oftm, $f*u<« 
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.4kgBOD/k g ss- b) <omti\t, mm,Rzsmw<Dm<m^mm^^)ii^3-4^- 
-f pji-cMmtsnzmm&v^o i&Mffinfe (bod-ssm: 0.03-0. 
5 05k g B o D/kgss • b ) <Dm&fe. mmmtm&'i % 2 - 3 im ^ ji^m 

»imikW7<DWLmz. ±mmmmi tmm\z4 5-7 owmmmm. #f£l< 

mu\z p H5.5— 9 <Dmm, 0 * v < & 6 —8.5 ©tea # £ -5 tc^^-r § <e> . 

*^66^iKi*viT«, mmMm%w±?&wi<D 3 na-30 sm, v < \t 1 b# 
15 m-3o^m\zpsm^mmwm^m—(D (mw<o) umMmnuizmj zKmwtzm 
m-znzo miaoT, ^imit^mnmz^n^mmm^ blwbm<di&<d7 
uh>m (bo dm) tvx&mmmVs ra^st^-frs z\ tw-?%z> 0 fox, 
7ub>mtVT-mzmmzn%*#;-)\'^<Dm&&%&M-v%z><D7?, ^<d 
m&m\zw 5 3 x b stitt 5 z\ 1 1 & § „ 

20 £ pJ^ik^SBtr^ 12-72 P#Pp1#W2; L < , 18-48 Bf F^<fc 0 b < 

, 20-36 R#W«fc$f;§;LV>o 

mmm s ) 
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teu 0. 1-0. 5 vvm(Dil^,ST^TtCT^JS^n^^\ JM^C<fcoTte^ 

5. o~8. o\zm^n, io^u<^pH7. o~8. o mi$n§, 
-rs&tfxDfc©-?**. c:©-^im^f 21 -era, I9sb— ^«^cwi9 ti^tifc*^ 
mmmmm-z n§ c t <t & s . 
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(DMwtmw 20 T^jg2^a^$ns« mmmw 20 ^^ymzftfc&mmu- 
zmssmi 21 ^w&tsti. m^.m^n-D^pf-m.mzmm^n^o z\<dh %mmffl2 
1 xommmmiz^xmrn^^n. BODii*%sn§. 
mz, ~Ammw2ixm^mw-2titz® i mm^ nmm4^mm^n^ 0 
5 m.m 4T^@t«^n, ^m^rLrc.m^\mmmthxnmm^v<\tik^ 

wmitm 7 x^smimm^nr^m^ mw,mkmm 20 ^mm^n, mmi&m-z 
10 n^o -ei/r, mmmm 20 •~e<DM,^mm. —&m^m2ix<Dmm.mw, ncm§4 
xomm^m, vsmitw 7 xnimimmtimmvxM vm-ztizztttez. 

wmitm 7 ©HRTii mcD^m^^zs^mm^m^tfsi^HRTiz^^xm 
iR-tz>z\tj)m£v^ 0 z\<D&?\zHRT&mmTti\t, ±m^.xs^m^nr^mm 
^m<mm\z&&Kjfc$ : %)mmzmmT'%2>o mi%. h rts 12-72 nf^ct&irr 

15 ^>©^W^b< % pJ^«4'^T> ; EllT^M^-r§m^e>«24-72B#F^{C:^5t 

^-r<5f^#>e>&> 36-48 ra£i£^T£©;^st>0£L^. 

£7c, Rr^^f 7Wi0HRT{l 47? 0.5-1.5 &m -^^,»5 

T2~6PfF^ «Si?f4f 6 X- 0.5~3Bm -^i7t0.5~2l^r H l £Pi;L< 

20 femmm 4 -e 0.5-1 mm. — #in§^w 5T3-5nm mm^it 6Ti-2Btr^ 

, -&mm*i 7 T 0.5-1.5 BtPd^W^b^o 

vsmitm 7 (Dmm&s ±mmmm 1 tmmz 45—7 0 x;<Dm.mwim, ^ u < 

H&fc p H5.5- 9 (D|g|a > U < 6 -8.5 ©fgHlCft^ £5 \zmi£?Z><Dtfiff £ 

t^^o zzizmw*~%mim7iz^®&m-2&, x^mitm7iz^^n^n 
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mz¥tb<£m-z-&, &wz^®4m7 %z£hmmm2 tmm7? 

Kmwi24. mmmmio, mm.m 25, mmm4, mm® 9, mmmimi^ 

*mmmmx\z., nmm is \zmx^nt^wMts.mm 24 izmmisnz. 
10 £ osit 24 -m* WLXTTkom.^.nmiz&^xmmM 25 ^ e> 

m&mmmxfo. Mm.W£VTt£m?zz\t\z&QM^mT*<DMm?5m<Dv> 

%z.t\z&v w>7kRzmm.m 25 a> e> ittMimw 23 jgcwzmmm 24 ti&a 
15. im<DM^fc)&&fem-&n& 

z.<D&oizmmm24T'(DMW't>mfr>nt£Wi, mymmmmm 20 ic#at&$trrj& 

c Wzmm.m25frzifc$m4\z&%;-Z5n, z\(Dtzmw4x\tmm^m^n, &m 

23, 0^b<«(ig^L^v^t)^^2o^3iM$n^, 

4> ^mm»2o, ^»25, ^it4, mmm9, wmimi^mmt^z.iit.n. 

bmm-zn&o ^mmmmm 23 $mm8^s^m4/^£t>^»tMM$ 
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wmitm 7 ±t3n»j 1 1 mmz 45-70 x:<D^mmm. l < 

mUlZ p H5.5— 9 (Dfgffl, b < 6 —8.5 ©fgB{;ift:£ £ 5 KHg5tT£ co#W2: 

mmm 10) 

10 ^mmMoyimmmz. mii\z^?&5iz, mmmis. mmmm 20, m^tt 25, 
nt£&, mmm w 20 ^mm-zn, mmmm 20 xWt&mm&fttsnzo mmmm 20 

20 fm isfcjgstsns. 

zn&zttfcZo i^M*i25-e^La$nfe^b^©-gR«, iimm=tf2ox 
ttaHR«r is KMM^tu ^tt^flr 20 TjKSg^a^ns. 
25 wmtW7-0umte~£$zmffiMT¥mmz4' 5 ~t ttcosmkibh; ' wwi7<~ 
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mmz p H5.s~ 9 <Dmm. l < & 6 ~8.s <D&wizfc& £ o \zmMir&<Dfimi£ 
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it j£ © |g. H 

1 . SWWP* ( Geo b a c ilfo s) «fc«U W^tt^M, £%tei5ifg4£©^r8&te0Jg 

A. JSttftttR- 

(1) »Bt6©J&Rtf:*:€f£ : «0.7 ~0.8 Urn . fi£ 2.0 -4.0 Urn <DWffi 

10 (2) mwi&.<Dmm : ^ro 

(3) J»©W*S:WD 

B. (Nutrient agar] 

(1) 30--©!!:^ « 

(2) & : ^ U — Afi 
15 (3) 

c. §m*m&n 

(1) ^Affefitt : + 

(2) mmmomju : - 

(3) -f >F-;P©£jsfc : - 
20 (4) flMbMt©£j$ : - 

(5) ^X>m©^IJffl : - 

(6) ^WT-if:- 

(7) V : + 

(8) if : + 

25 w^^^^^rrwMM ~ 

(10) O-FfXh (^3-7) : -/- 
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en) mm& ommstfT, <d§h& 

D-if)lu~-Z : m (+) (-) 
3. S?t;W7 (GcQhariUns) JRfc«*rS«HSIR^4&T?*oT, W^St^M, 

5 KSWT S £ t S«rai:*rs«HS*^<fe. 
A. J^HWttK 

(1) mU<D^mS±^ : i|S 0.7 ~0.8 urn , ft $ 2.0 ~4.0 Mm 

(2) 511M£©%&: WD 

(3) wsfroirm-.ifK) 

10 B. Jg^fiS&St mmm?i CNutrient agar] 

(1) nu--<Dmm:HM, ±mm*>i)\ 

(2) -fe : ^ U — Afi 

(3) ^:fD 
C. £S#ftf2:ff 

15 (1) y^A^fett : + 

(2) mmm<DM7€ - 

(3) -f > F—)l<D&J$ : - 

(4) M^jcfjf <D£j& : - 

(5) *X>Bt©fllffl : - 
20 (6) C7^T-i£:- 

(7) a-^S^— if : + 

(8) if : + 

(9) mm\ztt?zn& : 

(10) O-FfXh Wlo-X) : 

25~ wFmmF^zvmw$%7&mm 

D-?)\,u-X:Wt (+) (-) 
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(12) wmmsm 

(a) D-^;Hl— X: + 

(b) D-y^t7 J — X : + 

(c) D-T>y— X : + 

5 (d) D-v;i/tf I — : - 

(e) 1 — )V : - 

(f) 1 — X : + 

(g) hi/An— X : + 

(13) tomotkm^m&n 

10 (a) j3 -#^X : - 

(b) 7)V^r~y-J\i FP7- ifiSte : - 

(c) U S?>^*;V#^5/9— ifigtt : - 

(d) h<jyh7r>f75t- tfigft : - 

(e) Tirh-f >g£ : - 
15 (f) if 95^- if^tt : + 

( g ) ^-;i/^>-7 i ^;i/^->^-if^tt : - 

4. >>:t/ WVX • XX bf— ( Geobacillus sp. ) SPT4 (FERM BP-08452) 

5. • XX tf — (Geobacillus sp. ) SPT5 (FERM BP-08453) 

20 Kl^ifB*©»rSl»^«l. 

6. W^'IXK- ( Geobacillus sp. ) SPT6 (FERM BP-08454) 

7. Wl/X • XX tf — (Geobacillus sp. ) SPT7 (FERM BP-08455) 

'25 -87-^n^^XtGjQEaei^ 

tt^«E«©W«tt@^*Rl»flS-rSRTjS{b»*©^j£IBSWU, 16S r RNA 
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SEQUENCE LISTING 
<110> SHINKO PANTBC CO., LTD 

<i2o> * v>'&*EM*m ^tzmmmmmm^mism 

<130> F-1910 
<160> 6 
<210> 1 
<211> 1495 
<212> DNA 

<213> Geobacillus sp. SPT4 
<400> 1 



gaacgctggc 


ggcgtgccta 


atacatgcaa 


gtcgagcgga 


ccggacagga 


gcttgctctt 


60 


gttcggttag 


cggcggacgg 


gtgagtaaca 


cgtgggcaac 


ctacccgtaa 


gaccgggata 


120 


actccgggaa 


accggagcta 


ataccggata 


acaccgaaga 


ccgcatggtc 


ttcggttgaa 


180 


aggcggcttt 


ggctgtcact 


tacggatggg 


cccgcggcgc 


attagctagt 


tggtgaggta 


240 


acggctcacc 


aaggcgacga 


tgcgtagccg 


gcctgagagg 


gtgaccggcc 


acactgggac 


300 


tgagacacgg 


cccagactcc 


tacgggaggc 


agcagtaggg 


aatcttccgc 


aatggacgaa 


360 


agtctgacgg 


agcgacgccg 


cgtgagcgaa 


gaaggtcttc 


ggatcgtaaa 


gctctgttgt 


420 


tagggaagaa 


gaagtaccgt 


tcgaataggg 


cggtacggtg 


acggtaccta 


acgagaaagc 


480 


cccggctaac 


tacgtgccag 


cagccgcggt 


aatacgtagg 


ggcgagcgtt 


gtccggaatt 


540 


attgggcgta 


aagcgcgcgc 


aggcggtccc 


ttaagtctga 


tgtgaaagcc 


cacggctcaa 


600 


ccgtggaggg 


tcattggaaa 


ctgggggact 


tgagtgcaga 


agaggagagc 


ggaattccac 


660 


gtgtagcggt 


gaaatgcgta 


gagatgtgga 


ggaacaccag 


tggcgaaggc 


ggctctctgg 


720 


tctgtaactg 


acgctgaggc 


gcgaaagcgt 


ggggagcaaa 


caggattaga 


taccctggta 


780 


gtccacgccg 


taaacgatga 


gtgctaagtg 


ttagaggggt 


caaacccttt 


agtgctgcag 


840 


ctaacgcgtt 


aagcactccg 


cctggggagt 


acggccgcaa 


ggctgaaact 


caaaggaatt 


900 


gacgggggcc 


cgcacaagcg 


gtggagcatg 


tggtttaatt 


cgaagcaacg 


cgaagaacct 


960 


taccaggtct 


tgacatcccc 


tgacaaccct 


agagataggg 


cgttccccct 


tcggggggac 


1020 


agggtgacag 


gtggtgcatg 


gttgtcgtca 


gctcgtgtcg 


tgagatgttg 


ggttaagtcc 


1080 


cgcaacgagc 


gcaaccctcg 


accttagttg 


ccagcattca 


gttgggcact 


ctaaggtgac 


1140 


tgccgatgac 


-aaa t cggagg-aaggt gggga- tgacg tcaaa 


irca-t caigcc-ccttatgactr - ' 


1-200- 



tgggctacac acgtgctaca atgggcggta caaagggctg cgaacccgcg agggggagcg 1260 
aatcccaaaa agccgctctc agttcggatt gcaggctgca actcgcctgc atgaagccgg 1320 
aatcgctagt aatcgcggat cagcatgccg cggtgaatac gttcccgggc cttgtacaca 1380 
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ccgcccgtca caccacgaga gcttgcaaca cccgaagtcg gtgaggtaac cctttcggga 1440 
gccagccgcc gaaggtgggg caagtgattg gggtgaagtc gtaacagggt agcca 1495 

<210> 2 
<211> 1498 
<212> DNA 

<213> Geobacillus sp. SPT5 
<400> 2 



agaacgctgg 


cggcgtgcct 


aatacatgca 


agtcgagcgg actgaatggg 


agcttgctct 


60 


tgttcggtca 


gcggcggacg 


ggtgagtaac 


acgtgggcaa cctgcccgca 


agaccgggat 


120 


aactccggga 


aaccggagct 


aataccggat 


aacaccgaag accgcatggt 


ctttggttga 


180 


aaggcggcgc 


aagctgccac 


ttgcggatgg 


gcccgcggcg cattagctag 


ttggtgaggt 


240 


aacggctcac 


caaggcgacg 


atgcgtagcc 


ggcctgagag ggtgaccggc 


cacactggga 


300 


ctgagacacg 


gcccagactc 


ctacgggagg 


cagcagtagg gaatcttccg 


caatgggcga 


360 


aagcctgacg 


gagcgacgcc 


gcgtgagcga 


agaaggcctt cgggtcgtaa 


agctctgttg 


420 


tgagggacga 


aggagcgccg 


tttgaagaag 


gcggcgcggt gacggtacct 


cacgaggaag 


480 


ccccggctaa 


ctacgtgcca 


gcagccgcgg 


taatacgtag gggcgagcgt 


tgtccggaat 


540 


tattgggcgt 


aaagcgcgcg 


caggcggttc 


cttaagtctg atgtgaaagc 


ccacggctca 


600 


accgtggagg 


gtcattggaa 


actgggggac 


ttgagtgcag gagaggagag 


cggaattcca 


660 


cgtgtagcgg 


tgaaatgcgt 


agagatgtgg 


aggaacacca gtggcgaagg 


cggctctctg 


720 


gcctgcaact 


gacgctgagg 


cgcgaaagcg 


tggggagcaa acaggattag 


ataccctggt 


780 


agtccacgcc 


gtaaacgatg 


agtgctaagt 


gttagagggg tcacaccctt 


tagtgctgca 


840 


gctaacgcga 


taagcactcc 


gcctggggag 


tacggccgca aggctgaaac 


tcaaaggaat 


900 


tgacgggggc 


ccgcacaagc 


ggtggagcat 


gtggtttaat tcgaagcaac 


gcgaagaacc 


960 


ttaccaggtc 


ttgacatccc 


ctgacaaccc 


aagagattgg gcgttccccc 


ttcgggggga 


1020 


cagggtgaca 


ggtggtgcat 


ggttgtcgtc 


agctcgtgtc gtgagatgtt 


gggttaagtc 


1080 


ccgcaacgag 


cgcaaccctt 


cgcctctagt 


tgccagcatt cggttgggca 


ctctagaggg 


1140 


actgccggcg 


acaagtcgga 


ggaaggtggg 


gatgacgtca aatcatcatg 


ccccttatga 


1200 


cctgggctac 


acacgtgcta 


caatgggcgg 


tacaaagggc tgcgaacccg 


cgagggggag 


1260 


-cgaatcccaa 


-aaagccgct€*-tcagticgga ; "ttgcasgctg---caactcgcct" 


"gcartgaagcc 


- - 1320- 



ggaatcgcta gtaatcgcgg atcagcatgc cgcggtgaat acgttcccgg gccttgtaca 1380 
caccgcccgt cacaccacga gagcttgcaa cacccgaagt cggtgaggca acccgtttcg 1440 
ggagccagcc gccgaaggtg gggcaagtga ttggggtgaa gtcgtaacag ggtagcca 1498 
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<210> 3 
<211> 1495 
<212> DNA 

<213> Geobacillus sp. SPT6 
<400> 3 

gaacgctggc ggcgtgccta atacatgcaa gtcgagcgga ccggacagga gcttgctctt 60 

gttcggttag cggcggacgg gtgagtaaca cgtgggcaac ctacccgtaa gaccgggata 120 

actccgggaa accggagcta ataccggata acaccgaaga ccgcatggtc ttcggttgaa 180 

aggcggcttt ggctgtcact tacggatggg cccgcggcgc attagctagt tggtgaggta 240 

acggctcacc aaggcgacga tgcgtagccg gcctgagagg gtgaccggcc acactgggac 300 

tgagacacgg cccagactcc tacgggaggc agcagtaggg aatcttccgc aatggacgaa 360 

agtctgacgg agcgacgccg cgtgagcgaa gaaggtcttc ggatcgtaaa gctctgttgt 420 

tagggaagaa gaagtaccgt tcgaataggg cggtacggtg acggtaccta acgagaaagc 480 

cccggctaac tacgtgccag cagccgcggt aatacgtagg ggcgagcgtt gtccggaatt 540. 

attgggcgta aagcgcgcgc aggcggtccc ttaagtctga tgtgaaagcc cacggctcaa 600 

ccgtggaggg tcattggaaa ctgggggact tgagtgcaga agaggagagc ggaattccac 660 

gtgtagcggt gaaatgcgta gagatgtgga ggaacaccag tggcgaaggc ggctctctgg 720 

tctgtaactg acgctgaggc gcgaaagcgt ggggagcaaa caggattaga taccctggta 780 

gtccacgccg taaacgatga gtgctaagtg ttagaggggt caaacccttt agtgctgcag 840 

ctaacgcgtt aagcactccg cctggggagt acggccgcaa ggctgaaact caaaggaatt 900 

gacgggggcc cgcacaagcg gtggagcatg tggtttaatt cgaagcaacg cgaagaacct 960 

taccaggtct tgacatcccc tgacaaccct agagataggg cgttccccct tcggggggac 1020 

agggtgacag gtggtgcatg gttgtcgtca gctcgtgtcg tgagatgttg ggttaagtcc 1080 

cgcaacgagc gcaaccctcg accttagttg ccagcattca gttgggcact ctaaggtgac 1140 

tgccgatgac aaatcggagg aaggtgggga tgacgtcaaa tcatcatgcc ccttatgacc 1200 

tgggctacac acgtgctaca atgggcggta caaagggctg cgaacccgcg agggggagcg 1260 

aatcccaaaa agccgctctc agttcggatt gcaggctgca actcgcctgc atgaagccgg 1320 

aatcgctagt aatcgcggat cagcatgccg cggtgaatac gttcccgggc cttgtacaca 1380 

ccgcccgtca caccacgaga gcttgcaaca cccgaagtcg gtgaggtaac cctttcggga 1440 

- gccagGGgGG~gaagg-feggg& "raagt««-Hg--ggg-t"gaaffbC''giaacasggt- -agcca —1495 " " " 



<210> 4 
<211> 1498 
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<212> DNA 

<213> Geobacillus sp. SPT7 
<400> 4 

gagaacgctg gcggcgtgcc taatacatgc aagtcgagcg gaccaaatcg gagcttgctc 60 

tgatttggtc agcggcggac gggtgagtaa cacgtgggca acctgcccgc aagaccggga 120 

taactccggg aaaccggagc taataccgga taacaccgaa gaccgcatgg tctttggttg 180 

aaaggcggcc tttggctgtc acttgcggat gggcccgcgg cgcattagct agttggtgag 240 

gtaacggctc accaaggcga cgatgcgtag ccggcctgag agggtgaccg gccacactgg 300 

gactgagaca cggcccagac tcctacggga ggcagcagta gggaatcttc cgcaatgggc 360 

gaaagcctga cggagcgacg ccgcgtgagc gaagaaggcc ttcgggtcgt aaagctctgt 420 

tgtgagggac gaaggagcgc cgttcgaaga gggcggcgcg gtgacggtac ctcacgagga 480 

agccccggct aactacgtgc cagcagccgc ggtaatacgt aggggcgagc gttgtccgga 540 

attattgggc gtaaagcgcg cgcaggcggt tccttaagtc tgatgtgaaa gcccacggct 600 

caaccgtgga gggtcattgg aaactggggg acttgagtgc aggagaggag agcggaattc 660 

cacgtgtagc ggtgaaatgc gtagagatgt ggaggaacac cagtggcgaa ggcggctctc 720 

tggcctgcaa ctgacgctga ggcgcgaaag cntggggagc aaacaggatt agataccctg 780 

gtagtccacg ccgtaaacga tgagtgctaa gtgttagagg ggtcacaccc tttagtgctg 840 

cagctaacgc gataagcact ccgcctgggg agtacggccg caaggctgaa actcaaagga 900 

attgacgggg gcccgcacaa gcggtggagc atgtggttta attcgaagca acgcgaagaa 960 

ccttaccagg tcttgacatc ccctgacaac ccaagagatt gggcgttccc ccttcggggg 1020 

gacagggtga caggtggtgc atggttgtcg tcagctcgtg tcgtgagatg ttgggttaag 1080 

tcccgcaacg agcgcaaccc tcgcctctag ttgccagcac gaangtgggc actctagagg 1140 

gactgccggc gacaagtcgg aggaaggtgg ggatgacgtc aaatcatcat gccccttatg 1200 

acctgggcta cacacgtgct acaatgggcg gtacaaaggg ctgcgaaccc gcgaggggga 1260 

gcgaatccca aaaagccgct ctcagttcgg attgcaggct gcaactcgcc tgcatgaagc 1320 

cggaatcgct agtaatcgcg gatcagcatg ccgcggtgaa tacgttcccg ggccttgtac 1380 

acaccgcccg tcacaccacg agagcttgca acacccgaag tcggtgnggt aacccttacg 1440 

ggagccagcc gccgaaggtg gggcaagtga ttggggtgaa gtcgtaacag ggtagcca 1498 

<211> 20 
<212> DNA 

<213> Artificial Sequence 



WO 2005/023997 



PCT/JP2003/011008 



5/5 



<400> 5 

agagtttgat cctgcctcag 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ggctaccttg ttacgactt 
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